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(57) Abstract: A nucleic acid probe in which a region containing a mutation in a base sequence bringing about a mutation of substi- 
tuting tryptophan at the 64-position of the amino acid sequence of £ 3 adrenaline receptor into arginine (B3AR Trp64Arg mutation) 
is amplified by PCR and one end is labeled with a fluorescent dye and which shows a decrease in the fluorescence of the fluorescent 
dye upon hybridization. This probe has a base sequence starting with the base at the 183-position in the base sequence represented 
by SEQ ID NO:l, consisting of 8 to 30 bases and being labeled at the 5* -end with a fluorescent dye, or a base sequence ending 
with the base at the 196-position in the base sequence represented by SEQ ID NO:2, consisting of 7 to 30 bases and being labeled 
at the 3' -end with a fluorescent dye. Using this nucleic acid probe, the fluorescence of the fluorescent dye is measured to conduct 
melting curve analysis. Based on the results of the melting curve analysis, a mutation is detected. 
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CI, CM, GA, GN, GQ, QW, ML, MR, NE, SN, TD, TG). 



(57) H$5: 

mflKft-J-5^Srt>fefei-4fcSBa?!l©agJI (B3AR Trp64Arg£S) Sr^tf^SrP 
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1 



PCT/JP2004/005525 



mmm- 

^sTFl/tyy^ (B3AR) ^e^JJiM^lC^ttSJIi^^^^-feJigJK 
»^^3{t^^m^-^:#^#JS^*:fcU•rV^So - GDB3AROT ^ 7 ^IB^J<D64 
h y y h ^T^T/l^^ LTV> 5 |£M (Trp64Arg) ft^fe-? Z> t 

B3AR{CTrp64Arg^M i~:&^<D^M (SXT, TB3AR Trp64Arg^^J t 

h^t>) t$&te^zt^(D&fr\z.mmmm<DMmi$&&mwL'tz>tc.}t>, ?crx& 
tcfrtfSfrzmm-tzt^ojjm (pcr-rflp) x&m&n?z.k&%itbtbx^Z) 0 

'PlsmA^tcWt-kX-iytikW}^ ^140l!jCHfc&«9#5o PCR-RFUWCR^^ 
t-5Zb&3bZ> 0 PCRif&TfL fllQl^ffiT«S&?TV\ ^<^m^ft 

Mtif1r%Jjmtf%abtlX^2> y 5; * h y —(Clinical Chemistry), 
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2000^ N I46t, i5f, p. 631-635, #M 2002-119291 

fc5o B3AR Trp64Arg^M(-Mb, _b|B^#^fci-^^^n - 

«rKtt-f-«r. fcfcJ:^ ^«rffiv^5il»ftj»^«fK:J:?)B3AR Tr P 64Ar 

(1) *S^f3fefe*-elt$ti> rs4-fy?4*Z—\ J/a^bfcifrKiatJtefe 

*feS##183d^M*S8~30^^^ife^gB^J«r^rU 5' 5fe«S^^3tefe*-e* 
*fcte, SB?IJ#-^2^i-mSSB^J^j3VNT^S#-i-196T^^S7~30 

(2) ftH^n— IE?iJ#-5§- 8 ~ 1 2m*iiftSK^OVN-f^^Sr^'f S 
(1) <Z>«tt^n— 
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^©alEJ|t?*)D, SIfcT'n— (1) SfcHc (2) ©^i^p-yt^St 

IS#i^tt5^^#5r irSr-^tf (3) <D^m o 

(5) H9«SrDNA>Ky^9— ^Srfflv^5*r«femj:«9fi l 5 (4) <Dj?m o 

(6) J«««r*«^o-^©#ftT"eff5 (5) 

(7) Mm*mi!£&mx-mwt£ti, w^y^^-^a^u^^^m^fe 

S2^J#^-2{C^-r^@B^J{C^V^T±SS#^-196-T?^-57~30 
^^tf> (3) (Djjm<Dti)t><D*y K 
(7) <Z>^$/ b 0 

o) 3 8 7 k w-y y-rzmmz-$3tfz>^ u.rKvtyys 

feO^^-Sr;* fcfc-£tf (7) £fcfcJ: (8) 0^5/ b„ 

m 3 tt, Ht&#I 1 <Oj5$ztfv— ^5FL-wt-l-16^ffl) ©^7 ^DNA©|6*f*H:B8 

m 4 ft, Hffiftl 1 (Djjm&v — :/5FL-wt-l-16ft/B) (0irate«rsi*-t- o 

HI 5 W\ 1 ©^(^a— :/3T-mt-2-20<£JB) <Df? S ADNAOiJ&fcHrfcll 
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E^fc^3v^•c4ax##l83^e)^&*58'-3o^fe»oJiaEBB3?lISr^rb % 5* ^asa* 

^c^W^n— ^r±s ia^lJ#-^ 1 t^ttt^SJIJ (B3AR Trp64Arg3ESfc:*5tt3 
»^Sl©*l£Sr#i-5BB?!I) te*5V>-aft2£#-S-l83a>e>#£ ^8~3omX^O^S 
@a?lJ£fcteBa#I#-5§-2 KL*-f-itt3£Ba^J (B3AR Trp64Arg^{;i:3ott5^f^M<Di£; 
S^^r-TSE^J). ^*3VNTitS#-§-196-t?^t?57~30it&S<D^ga^J^^'-r5 

ttli, FAM(ffi«K TAMRA(iS*K BODIFYOSUO FL^W fe*L5 0 

B3AR Trp64Arg^^-Cfc t) , «*^n— ^^^KT'Pt-^TffcS £ h 
^mm^m^m^ BSARli: =* — K *t" <5 DNAOB3AR Trp64Arg2£m&^tf^iS&£:*i 
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Ttt, PCR N ICAN, LtMP4$&mtf bfrSo & V * 7— i?3:/BV^ fc<fc 9 it A 

1~e>ftv\ tot, itt^fc^-cfc-So 

tffiXg 5 C 7°7-r^— 10mer~40mer-C40~70 t C N 
0* b< «15mer~25mer-e55~60 c CTrfeSo :/?>f M<0^-^^>( -e— £ 

E*I*J) "CfcSr fca**P*UV\, **5, Tm^taSaffi^mS^r (Nearest Neighbor) & 
let t)^WL^t?feS 0 ^^^WJtltlt SBM#-^2S.tJ«3^i- 

^5it^tf5„ JBV^lTn— ^fcUESetV ^^-(^Tra^PCR^/fc^F 
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DNAJIrif 

dna/Jn y * =7—n 

Tris-HCl (pH 8. 4~9. 
Mg C 1 2 
KC 1 



10 l ~10 8 $HVRJ& 

200~1000M 

100~1000nM 



0) 



£-20—200 /zM 

0. 01~0. 03l£#r//z 1 
5~20mM 

1. 5~3mM 
10~100mM 
0—20% 



: 10~100/i 1 ) 

/vSrii^25~40(Hlj^ D aEi~o 

(1) 90~98<C N 1~60# 

(2) JJ^^, 60~70°C N 10~60# 

(3) 60~75t^ 10~180# 

V >^Xtf#**r— ^y^TfTSShfrKiW^ 60~70^C N I0~l80#tf> 

ftff^Cf&JRg^frLftV^ a^rldfi > —%<D^4 5—5 mM, pH#S 7 

~9-e$>5o PCR^(DDNA^y "^«rfflV>S*|}(B^jSfeoRl4;»?«: % jffitfr, 
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■C^S7~30^S©^SE?lJ«r^rU N 3' *^:gft£fff^im£;h/r^5 



t hB3ARat^©Trp64Arg^M©fR&?r^-tP^E^I (EM#f 1) |cS^t> 



epics' -3*) 

R gccagcgaagtcacgaacac 
F ggcgctggcggtgc 



mer 



20 
14 



239-220 3 
132-145 4 
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B3AR Trp64Arg^tf>§lH£&^ U 3' 3feSf§© (P) (2, V >Mfc £ ftX^ Z> Z t 
Ztf-T, BODIPY(j^) FLX^TAMRA(^)i3lj;S^^, S*£t^oTfrofc 0 

^3 





IB?lI(5'-»3') 


mer 


&m 




5FL-mt-4-16 


(BODIPY FL)-ccatcgccCggactcc-(P) 


16 


182- 


197 


5 


3T-mt-4-16 


ccatcgccCggactcc- (TAMRA) 


16 


182- 


197 


5 


5FL-mt-4-19 


(BODIPY FL) -ccatcgccCggactccgag- (P) 


19 


182- 


•200 


6 


3T-mt-3-19 


gtcatcgtggccatcgccC- (TAMRA) 


19 


172- 


190 


7 


3T-mt-2-20 


cgtggccatcgccCggactc- (TAMRA) 


20 


177- 


196 


8 


5FL-wt-l-20 


(BODIPY FL) -catcgccTggactccgagac- (P) 


20 


183- 


-202 


9 


5FL-wt-l-18 


(BODIPY FL) -catcgccTggactccgag- (P) 


18 


183- 


-200 


10 


5FL-wt-l-16 


(BODIPY FL)-catcgccTggactccg-(P) 


16 


183- 


198 


• 11 


5FL-wt-l-15 


(BODIPY FL)-catcgccTggactcc-(P) 


15 


183- 


-197 


12 



^7 ADNASrlJ-^^/l'i: It, Smart Cycler System (Cephied) SrJlV\ &IT<D 

^ft450~495 nmS.^505^537 nm (BODIPY FL) , 527—555 nmR TJ?565~605 nm 
(TAMRA) -?fcofc„ 
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*4 

H 2 0 13. 2juL 

lOXGene Taq^y77- 2.5fiL 

80% 6.25/iL 

#10mM dATP, dUTP, dGTP, dCTP 0. 5 n L 
2U//z L £ 7 i/;V-N-^ y a l/=7 — if 0. 05 n L 

100/zM 7°7^-^~F 0.125ml 

100/zM 77^-7-R 0.25mL 

5U/ /i L Gene Taq 0. 125 fi L 

^r^^;V (0— 2000= ) l^L 

^ff- 25 11L 



*5 

50°C, 2min 
i 

95^, 2min 
i 

95^, lsec 

66°C, 18sec (50cycles) 
1 

TmMtif (l 0 C/sec) 

#^13— ^§rffiV>-CPCRS:tj«Tm^%^Tofc^m> ^3T-mt-2-20, 5FL-W 

t-1-20, SFL-wt-l-lS, 5FL-wt-l-16&.U?5FL-wt-l-15£rffiV^c £ #<Z)^ Tm#?#f 
-e^^WtB^^^^^b^febtbfCo &*5, #^n-^©B3AR Trp64Ar 
g^Sr^-tpMSiB^J{-*j-r^)Sa«SrllIlS:t)«2^i- 0 0*. Sf^IiajiJXt; 
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?f / i\DNA QB&M) ZZtl^fl, 0 N 20 N 200^.^20003^—^^^^^^% 

20= tr— T?fcoT t>«itn-BrteT?a>s r. £ ^sttfco 

»3=S1$V i^DNAi: ^Olll^y ADNA£ Sr4SE*^tf1h^/U(wt/mt) % 
^DNAO^c^f-^^UCwt/wt)^.^^^^/ ADNAO^Of-^-^/Wdnt 

£ £>&C, ^5FL-wt-l-16(^^^ «9 liiyo- ^3T-mt-2-20^fflV^TlH^^ 

fc*5, IH3~6ie:*5V>T^#f±, ^fcSSlft©— &*WSfe©j£##©« (-dF/dt) N 

*&W\Z£tl&, B3AR Trp64Arg^^%^m-rS^>{-^^^^7 B n— :/tf3|| 
Ift^tK ££>l^ •t^^^fflV^5B3AR Trp64Arg^SSrtftttii-S^ifeXrJ«- ; Er©fc«) 
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2. #f»:/n IS?iJ#-5§-8~i 2 fc^-MttM^cov^^ft^-t-s 

6 . iff tirem?** ©«ET-eft 5 mm 5 mm<Djrm 0 

IRSfK *fc;W\ BB^J#-^2lJ:^-m^Ba?lJlil43V>T^##196-ej^^57'-30 

8. w/p-^^, ia^j#-^8~i 2 tc^-f ^sa?u©v>-f n^Sr^r-r-s 
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t>-rmMmm<D&g i &<s-&m&&. DNA#y * 7— &&m^z>jjm-vmmi-ztc 
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fflK 


UJIl 
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rtJ nJ 

mi mi 

#1 UK 
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Sequence Listing 
<110> W^^#£t(Arkray, Inc.) 

<i2o> is 3 7 k i^t y yg§MM^©tttife^ bt;^^©^*©^^ 

<130> G867-OPC4054 

<150> JP 2003-114381 
<151> 2003-04-18 

<160> 12 

<210> 1 

<211> 1227 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> allele 
<222> 190 

<400> 1 

atggctccgt ggcctcacga gaacagctct 
gcgcccaata ccgccaacac cagtgggctg 
ggggccctgc tggcgctggc ggtgctggcc 
gccatcgcct ggactccgag actccagacc 
gcagccgacc tggtgatggg actcctggtg 
ggccactggc cgttgggcgc cactggctgc 
gtgaccgcca gcatcgaaac cctgtgcgcc 
aacccgctgc gttacggcgc actggtcacc 
gtgtgggtcg tgtcggccgc ggtgtcgttt 
ggggccgacg ccgaggcgca gcgctgccac 
aacatgccct acgtgctgct gtcctcctcc 
ctcttcgtct acgcgcgggt tttcgtggtg 
gagctgggcc gctttccgcc cgaggagtct 
gccccggtgg ggacgtgcgc tccgcccgaa 
cgcctcctgc ctctccggga acaccgggcc 
ttcactctct gctggttgcc cttctttctg 
tctctagtcc cgggcccggc tttccttgcc 
ttcaacccgc tcatctactg ccgcagcccg 
tgccgctgcg gccgtcgcct gcctccggag 



cttgccccat ggccggacct 
ccaggggttc cgtgggaggc 
accgtgggag gcaacctgct 
atgaccaacg tgttcgtgac 
gtgccgccgg cggccacctt 
gagctgtgga cctcggtgga 
ctggccgtgg accgctacct 
aagcgctgcg cccggacagc 
gcgcccatca tgagccagtg 
tccaacccgc gctgctgtgc 
gtctccttct accttcctct 
gctacgcgcc agctgcgctt 
ccgccggcgc cgtcgcgctc 
ggggtgcccg cctgcggccg 
ctgtgcacct tgggtctcat 
gccaacgtgc tgcgcgccct 
ctgaactggc taggttatgc 
gactttcgca gcgccttccg 
ccctgcgccg ccgcccgccc 



ccccaccctg 


60 


ggccctagcc 


120 


ggtcatcgtg 


180 


ttcgctggcc 


240 


ggcgctgact 


300 


cgtgctgtgt 


360 


ggctgtgacc 


420 


tgtggtcctg 


480 


gtggcgcgta 


540 


cttcgcctcc 


600 


tctcgtgatg 


660 


gctgcgcggg 


720 


tctggccccg 


780 


gcggcccgcg 


840 


catgggcacc 


900 


ggggggcccc 


960 


caattctgcc 


1020 


ccgtcttctg 


1080 


ggccctcttc 


1140 
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ccctcgggcg ttcctgcggc ccggagcagc ccagcgcagc ccaggctttg ccaacggctc 1200 
gacggggctt cttggggagt ttcttag 1227 

<210> 2 

<211> 1227 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> allele 
<222> 190 

<400> 2 

atggctccgt ggcctcacga gaacagctct cttgccccat ggccggacct ccccaccctg 60 

gcgcccaata ccgccaacac cagtgggctg ccaggggttc cgtgggaggc ggccctagcc 120 

ggggccctgc tggcgctggc ggtgctggcc accgtgggag gcaacctgct ggtcatcgtg 180 

gccatcgccc ggactccgag actccagacc atgaccaacg tgttcgtgac ttcgctggcc 240 

gcagccgacc tggtgatggg actcctggtg gtgccgccgg cggccacctt ggcgctgact 300 

ggccactggc cgttgggcgc cactggctgc gagctgtgga cctcggtgga cgtgctgtgt 360 

gtgaccgcca gcatcgaaac cctgtgcgcc ctggccgtgg accgctacct ggctgtgacc 420 

aacccgctgc gttacggcgc actggtcacc aagcgctgcg cccggacagc tgtggtcctg 480 

gtgtgggtcg tgtcggccgc ggtgtcgttt gcgcccatca tgagccagtg gtggcgcgta 540 

ggggccgacg ccgaggcgca gcgctgccac tccaacccgc gctgctgtgc cttcgcctcc 600 

aacatgccct acgtgctgct gtcctcctcc gtctccttct accttcctct tctcgtgatg 660 

ctcttcgtct acgcgcgggt tttcgtggtg gctacgcgcc agctgcgctt gctgcgcggg 720 

gagctgggcc gctttccgcc cgaggagtct ccgccggcgc cgtcgcgctc tctggccccg 780 

gccccggtgg ggacgtgcgc tccgcccgaa ggggtgcccg cctgcggccg gcggcccgcg 840 

cgcctcctgc ctctccggga acaccgggcc ctgtgcacct tgggtctcat catgggcacc 900 

ttcactctct gctggttgcc cttctttctg gccaacgtgc tgcgcgccct ggggggcccc 960 

tctctagtcc cgggcccggc tttccttgcc ctgaactggc taggttatgc caattctgcc 1020 

ttcaacccgc tcatctactg ccgcagcccg gactttcgca gcgccttccg ccgtcttctg 1080 

tgccgctgcg gccgtcgcct gcctccggag ccctgcgccg ccgcccgccc ggccctcttc 1140 

ccctcgggcg ttcctgcggc ccggagcagc ccagcgcagc ccaggctttg ccaacggctc 1200 

gacggggctt cttggggagt ttcttag 1227 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<400> 3 

gccagcgaag tcacgaacac 

<210> 4 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 4 
ggcgctggcg gtgc 

<210> 5 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 5 

ccatcgcccg gactcc 

<210> 6 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 6 

ccatcgcccg gactccgag 

<210> 7 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 
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<400> 7 

gtcatcgtgg ccatcgccc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 8 

cgtggccatc gcccggactc 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 9 

catcgcctgg actccgagac 

<210> 10 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 10 

catcgcctgg actccgag 

<210> 11 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> probe 

<400> 11 
catcgcctgg actccg 

<210> 12 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 12 
catcgcctgg actcc 
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